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Introduction
• A change from petroleum based 
energy sources has been in motion 
ever since the initiation of the 
renewable fuel standard starting in 
2007. [1]
• Dedicated cellulosic energy crops 
show potential for becoming a 
profitable solution to help bridge the 
growing demand for sustainable 
energy.  [2]
• Bioenergy crops can enhance 
ecosystem services in marginal lands, 
as shown in Figure 1. [3]
• While energy crops show potential, 
farmers and early adopters face 
uncertainties and challenges in 
making production systems 
profitable. [4]
Potential Solutions
• Grow energy crops in marginal, 
nutrient deficient soils. [3] 
Perennials can produce high 
biomass yields on marginal soils 
and can help to replace soil 
nutrients. [2] [4]
• Consider energy crop growth for 
unused land such as flood-prone 
soils or contaminated soils that 
would not typically be suited for 
other crop choices. [3]
What’s needed to make it work?
• Research to better identify, locate, 
and classify marginal lands. [3]
• Increased funding to help establish 
cellulosic energy crop processing 
technologies that are profitable
• Cooperation between farmers and 
cellulosic biorefineries [5]
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Background Information
• Perennial grasses have been 
identified as an “ideal” biomass 
crop due to advantages including 
ability to recycle nutrients to roots, 
high water use efficiency, and 
ability to use existing farm 
equipment. [2]
• Other advantageous energy crop 
attributes include long canopy 
duration,  non-invasive  to the 
environment, low GHG emissions 
when burnt, doesn’t need to be 
replanted every year, easy removal, 
and no known pests or diseases. [2] 
• Switchgrass, pictured in Figure 2, is 
a perennial C4 grass that can be 
established at low cost and 
requires very low inputs while 
giving high biomass yields, even on 
marginal soils. [4]
• In Iowa, an estimated 15% of 
cropland is not profitable to grow 
corn. [2] This is in part due to poor 
land management that has led to 
nitrogen-depleted soil. [2]
Constraints and Opportunities
Constraints
• Further research is needed to analyze 
the land and determine where each 
crop would grow best. [5]
• Perennial grasses must be produced at 
a rate of 5 Mg ha-1 to be profitable. 
However most marginal lands can 
produce at this rate. [3]
• There must be an increased ability to 
process cellulosic energy crops to 
make use of crop potential. Current 
production systems are currently not 
profitable. [4]
Opportunities
• Energy crops are available to be 
adapted across the entire United 
States region. Switchgrass, for 
example, can be grown throughout 
the entire continental United States, 
as shown in Figure 3.
• An estimated 60 million acres in the 
United States could be used for 
dedicated energy crop growth. [5]
• Growing energy crops on marginal 
land can reduce water and wind 
erosion and sequester soil. [3]
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Figure 2. Switchgrass grown as an energy crop. [4]
Figure 3. Leading energy crop geographies. [2]Figure 1. Potential marginal lands for cellulosic 
biomass production. [3]
